Synthesis of Re
V (O)(TBP 8 Cz) (2). To a solution of TBP 8 CzH 3 (1) (37 mg, 0.028 mmol) in decalin (20 mL) was added ReCl 5 (100 mg, 0.275 mmol) and refluxed under Ar for 2 h. The reaction mixture was opened to air and cooled down to 25 ˚C. The solvent was removed by vacuum distillation, and purification by column chromatography on silica gel (40:60 CH 2 Cl 2 /hexanes, R f = 0.86) afforded a green solid (43 mg, 99 % yield). Vapor diffusion of acetonitrile into a concentrated toluene solution of 2 gave single crystals (dark blue blocks) suitable for X-ray structure determination. UV-Vis (CH 2 Cl 2 ): λ max , nm (ε x 10 -4 M -1 cm -1 ): 460 (9.33), 670 (4.67). 18 O (25 µL, 1.4 mmol) was allowed to equilibrate for 30 min in decalin (10 mL) at room temperature in an Ar atmosphere. To this solution was added ReCl 5 (160 mg, 0.51 mmol), and the reaction was refluxed for 1 h. Single Crystal X-ray Crystallography. All reflection intensities were measured at 110(2) K using a SuperNova diffractometer (equipped with Atlas detector) with Cu Kα radiation (λ = 1.54178 Å) under the program CrysAlisPro (Version 1.171.36.32 Agilent Technologies, 2013). The same program was used to refine the cell dimensions and for data reduction. The structure was solved with the program SHELXS-2013 4 and was refined on F 2 with SHELXL-2013. 4 Analytical numeric absorption corrections based on a multifaceted crystal model were applied using CrysAlisPro. The temperature of the data collection was controlled using the system Cryojet (manufactured by Oxford Instruments). The H atoms were placed at calculated positions using the instructions AFIX 43 or AFIX 137 with isotropic displacement parameters having values 1.2 or 1.5 times Ueq of the attached C atoms.
The structure for Re V (O)(TBP 8 Cz) is entirely disordered over two orientations, and the occupancy factor of the major component of the disorder refines to 0.709 (2) . The structure also contains some partially occupied and disordered solvent molecules (toluene and acetonitrile). The contribution of those solvent molecules has been taken out in the final refinement (SQUEEZE 5 details are provided in the CIF file), which also allows to keep the data-to-parameter ratio to an acceptable level. Computational Methods. Computational studies on the rhenium complexes
+ were performed using the Orca program package. 6 Geometry optimizations and frequency calculations were performed using hybrid density functional theory PBE0 7 with the LANL2TZ 8 basis set on Re and the 6-31G** 9 basis set on the remaining atoms, as suggested by Deakyne, and co-workers 10 for monooxorhenium(V) complexes. The initial geometry of the rhenium-oxo corrolazine
was obtained from the Re V (O)(TBP 8 Cz) X-ray crystal structure with all the p-tertbutylphenyl groups replaced with hydrogens. Subsequent calculations on the protonated complexes
+ were achieved by manually adding a proton on either the oxo ligand or the meso-N position of the corrolazine ligand, then allowing the structures to optimize without constraints. Optimized geometries were used for frequency calculations at the same level of theory to ensure the local minimum nature of the geometry (without any imaginary frequencies).
UV-vis Kinetics Studies The Re
V (O) complex 4 was generated in situ by addition of 1 equiv of
. Upon complete formation of 4, varying amounts of DHA (60 -450 mM) were added to start the reaction. The spectral change showed isosbestic conversion of 4 (λ max = 460, 760 nm) to 3 (λ max = 470, 723 nm), or 2 (λ max = 460, 670 nm), in the presence of NO 3 -ions. The pseudo-first-order rate constants, k obs , for these reactions were obtained by non-linear least-squares fitting of the plots of absorbance at 670 nm (Abs t ) versus time (t) according to the equation Abs t = Abs f + (Abs 0 -Abs f ) exp(-k obs t) where Abs 0 and Abs f are initial and final absorbance, respectively. Second order rate constants (k) were obtained from the slope of the best-fit line from a plot of k obs vs substrate concentration.
Product Analysis. The complex Re
. An amount of 9,10-dihydroanthracene (5 equiv) was then added and the reaction was monitored by UV-vis spectroscopy, which showed complete conversion to 3. The solution was directly injected onto the GC. Yields were calculated from a calibration curve with eicosane as an internal standard.
Proposed mechanism for the reaction of 4(SbCl 6
-) with DHA.
Pre-equilibrium:
Thus, the rate law can be formulated as:
From the rate law, the reaction is zero-order in Re V (O)(Cz •+ )SbCl 6 -, and first order in both Ar' 3 N •+ SbCl 6 -and 9,10-DHA. core 1.00 . This shoulder appears in the presence of the NO 3 -counterion (see Fig. S13 ). 
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